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(54) DIRECTIVITY CONTROL METHOD FOR ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable communication by 
obtaining the direction of a terminal based on connection 
request signals from the terminal, and directing an antenna 
toward a null point where a radio wave area including spurious 
radiation does not exist in the obtained direction. 
SOLUTION: The connection request signals from the terminal Z 
received by an array antenna 2 are supplied to an adaptive array 
14 and a parameter estimation device 15. The parameter 
estimation device 15 detects the information of the direction of 
the terminal Z by the output of the adaptive array 14 and signals 
supplied from the antenna 2 and temporarily stores it in a 
memory 16. Then, the signals from the terminal A already 
provided with a directional area are received by the array 
antenna 2 and supplied to a signal composing unit 17. The signal 
composing unit 17 composes he signals of the terminal A and the 
information of the terminal Z stored in the memory 16. then the 
antenna is directed toward the null point where radio waves do 
not exist in the direction of the terminal Z without changing the 
directional area for the terminal A. 
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K3E7?lPlcDJi(pH4«j^A^?5?IR^$n5i'J;^lplcD}i|pi 
[it«il 2 ] W^JI 1 tj$-v^T. 

o 

[0 0 0 1] 

[^B^CD^-rsfit^S^S] *l6B^0:s SDMA (Space 
Divison Multiple Access) ®ffii^^7=-A{Cg|L/x T> 

[0 0 0 2] 

PHS(Personal Handy-phone Sy 

stem)As^^fcb$Si*TVA5o P H S®3ifS;&iCi: bT 
(4^ 1 7 1'— A (5ms) Cjiftgft©*^ 4 X D h 
(l:^D>j/h: 625>us) A^e>^^7b-A*a*# 
(ifcbfcTDMA(Time Division Multiple Access):^ 

Aj i:bT^gWbA5^^nTl^•^)o 

[0003] ^©PHStt^ \simmiL(DMMmm(Dmz 
vmm^*iimt:n^x\,^?>o u«^«l^^cov^Ttt^ ph 

t&RCR STD-28 (^ff : (a)«?ffie«#) (^P 

b<ii^^nTi'>5CDT\ ^^ifttiascDjDas^— 

jmMm^^TE si^^wzmmt^o p h sm^mr- 

PHSa%«A>e.SfibfcU>i7 5=-^4^;b«^lra 

m^ifi^m^nx^^ti:\,^i^m& {vm\^) b^ 
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<p(Dm-^ut. P H s 4S*»±Sfi vy-i^^ ^ ^;ufiiii:s 

[0 0 0 4] ^tz. Ja^Fs FHS-v^wSts^CDf^KJja 
ft i>;^7^A®»^aflfe^^ bT^ TU-l'T>7":hSfflO 
tzT^yy^-f ::^TU^ (adaptive array) MUMi^ifi 
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bfc*)®T-fe^o 

[0 00 5] bA^ bs M&(DV H sasbB-^, Tvy-'T- 

'r:/7'H'<£fflv^fePHsatt^»T*ttx PHSSflfe^S 
tf bfcflff^lgHrt, PHS»tts«&4"ii»i: 
bfc^gS 0 OmO^nUTT-SS^biPWffl-rt^fet.^ 
(06#Si) i:V^oP.gM^«b■CV^fe, Z.<D?SW.ZM 
bx SDMA (Space Divison Multiple Access) ?lfS 
fe$S<&fflV^fc'fe®AS#X^tl'rv>5o SDMAi:{±. |BI 

Tv-t:m\<^fzSTHAhi5^(onm^>m ft^s^ 

A.P97-214,ECS97-252, MW97- 197(1 998-02) (^fr : (tt) 

m^mMm^^) m^zn b < M^^nro 5©t-psb 

^SiBJtt^BS-rSo SDMA:3&iC{±. PDMA 

(Path Division Multiple Access ) 'Js^h^^^tx, 
5o ^©SDMAilfgS^S*. T^yy'-^^TV-f^m 
^^fcPHSa«bSic:ffl^^5^Ii:K:J;^). looSDMA 
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-PHSSflbS7 IT-^iJcCDPHSiS^SriRg-rSdi: 

[0 0 0 6] uiQ^U M^i'^itT-y y'T'i yrV-i" 5rM 
-;5lRi©Jg[Rittfc(t^ftauTm^ia{bbT 
i^^^Si: (08) . J§^;^(p) (±;^(pi) -x^^oiUTOJg 

*[pI---CDji[pItt«i^ai U •&^l>5o ^JAii^ 7 3a 
®Jg[pH4S#>3m-rh^ ^N-;;^>^fM^T-S^r 7 3 b. 

[0 0 0 7] :i:ir\ P H S4g*AA5fgfSjf4ji ij T 7 3 

SlsW®^^^J^7 3 cfC, PHSS^*ZASAt)PHS 
a«Sff*>oi:Ufc«-^ (09#^) ^ PHSSS*Z{± 

P H SJS^Ad^Mffl btv^S T5^^:^;i/i:ttBtSiJi:Ml^ 

ff-^S:SDMA-PHSa%»7 l}i*rU3Bl«-rS<, d 
CD^. ia9©«lC*Hfe«iP?>M&PHS^5|5AtPHS 
SS*Z®:5|pI^*s+^:^t fei:^PHS«*A 
i: P H Si^Tfe Z ASlBl b5^i'^;i/S:Mffl bT S D M A - P 
HSa«fe«7 l^t«^!&SI§«bT%)^ SDMA-PH 
S»ttB7 l(i^n^n©i@*{3^bs ffiS^^&«l£E 
■t'§SJiIqJttaiUT$:ffM-ri.feto^ SDMA-PH S 

afl6»7 PHS«5KZtc:ji>rbTC^-v^;i'^fflv^ 
•riiM^-\'^;i/*s PHS4g5feA*sffifflbTV>5T^^ 

m^^mm-r?>o PHssg*zT-tt^ sdma-phs 
«6«7 iip^§«bfci;><>5^^^;i/t««tca-c5*. 

T ^ ^ — ^JiJ.±©^ 1 "7 -©ft^ASgM^ tlT V ^ 

V^A^^g!|^■r^o i®B#. PHSSffi^ZASfuB-rS^mt^ 
J±P H SSg*A:&[pIfC|Rl(t e.tLfcJg(Rltt«jgi®^SfiW 
«?^7 3 c*s#:S■r5fc^6^ Ji^^nfcT^-\'*;bC::fe 
V>T. filf^fitW±®>'^'7-®{t^AS|^m^nSfci6> P 

HS^S*Z{i|5IW^^•-^ h«-^^iI{S-r-5c:i:*s-e§ 

■r^ PHS4S*Zi:SDMA-PHSSJte®7 1 i:®P 
[0 0 0 8] 

[^Ba*sgp*L.J;oi:-r5PS] *^B^{i. HulBP^ffljS 
{rlStf9^T«:^tlfe*®T-*t)s SDMA-PHSa%^ 

ASfi|p]tt:nlJ7'^ff^^bTl^5ttffiT^ M'5;5;5|pI®P 

H S e. o U > ^ ^ ^ ^;i/Sii:S*®^ (^^S* 
d^) ASfJ^bfe:®^. KPHSig5fe®;&|pI^£*«). m 

>7^:'-Jifpif4®pf;i':^iPi*rpitti.cii:{cj:ti. sdma 
- p H ss%^*sjiiqif4ai u T^mm\.xi> ?>^mx- 

P^e§7^foi®PHSfig*i:®a{8^nItlt-r-5®Jffli 
;^^&*itt-r-s c: ^ ge«ji:-r -So 

[0 0 0 9] 



IB;5^K:^^v^T^ -;5®ss*{3*fbT^;^fRi®JiiPit4« 

SgiJ;^^®mfqH4«?S^ U T^&ffMbTV^ S«^T\ iiJ 

-*®ii*oams»*Rff^ L/'<;i'W± t«o J; a 

[GO 1 0] jii. m^mzx'it. mmMii^m^Xs m 

mx'^?>cit^mmtt?>o X. if*ii3T-f±. stARii 

[0 0 11] 

ia4(zat3v^TBiBj-r§o 01 t^e^^jT-^j^xbtJ: 

SDMA-PHSatt^l (WTSDMAa*b» 

h«-^■r) *spHSSg*A;&[pi (^:^iqi) {^MbTJirPitt 

m^:r.UT3 8i^mm\^X^^?>^mX\ ^tlt^m^^ 
^i-^^mmm:^Vy3h. Sc (iiJ*|pI^®f8|pH4« 
m^VT) CPHSiS*ZASXt)PHSii{tSff45oi: 
f i)«-&®MS;0T-feSo 0 2J±, SDMASflfe»l® 

mmz^vj^y'i/mx'ib*). n*®T>7^:>-#u #2. # 

3x #4. •••#nA»?>)Q:STl/-fT>7^:^2 (^HSfi® 

fa-^ c ^ ^ ^;i/fH^®®^{c ttmai -r ;^ -f 5=- s w 

•^®»-&t:(±;^'f >y^SWl 3 aii^ig-r^T^T'T^'f 
yru-f 1 4^. A;^jfS^*sT5=-^^;WS^o®^(c{± 
^JEt-SW-^-^m^it^xE^STiJ^rT^'f ^Tl^-f 1 4 

^Igi8-r5i«3*tiagi^irtg:&;^i' ^y^^sw i 3 b J:. t 

^i:<&-&fig^-5fi^^^i 7i:> C5^^^;i'OtS^^ 
U<tt«*-&figi§l 7ipe,tB;b^n5«^3{p5>iS**»e> 

C5^-^;!^;b®«^i:Ti5^>^5"^ T'TU-l' 1 4A»?>m;^^ 

1 5 i:, /t7>{-^Ji^^l 5ifib}iiti^ti:&mm^~ 

btv^Tfev^ASs 7>7^:^2i:;^'f >>^SWl 3i: 
® P^tc A/D i£t^AS|9;{t f> tiT v> s o 

[0 0 12] sDMAasfe^iip^cjifpittm^^jiUT 

3 aA^^jjR^-rS^SffiW^'JT-S ctArpTg-fcPH 
SSSg*Z*s5iig^M5&bJ;di:-r^i:x PHSSg*Z*» 
6 S DM AaflfeH 1 K:^bC^i'^;U$:fflV^T U 

^^;i/5tAs««^ (^ii^s«{t^) t:mmr^o sd 

MAa%^lT-ttx C^-\'^;u{S^S:§fi-ri>®-&{CO: 



• 



(4) 
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[0 0 13] STs PHSJS*ZA»e>®C^-t'^;i/M^ 

*Scz (t) iifSi:. mlCDT>5^:^# 1T-®C5^ 

^^;i'Sfs«-^xci (t) tt. i):^o«ta^nso 

Xci (t) =aixScz (t) +ni (t) 

;i/S{t«-^Xc2 (t) {is iJciCiCfllKim^nSo 

[0 0 14] 

Xc2 (t) =a2XScz (t) +112 (t) 

xc3 (t) tts i>jic®«t«^nao 

XC3 (t) =a3XSCz (t) +n3 (t) 

dciTN a3*)ii«t';7;i/^-i'A-r'^Yb-rs^is-r'fe 

[0 0 15] ifetCs ^4CDT>7^-^-#4-r-©C^1'^;i' 

§{ifs-§-xc4 (t) it. i*ji5;©«fr«^n5o 

Xc4 (t) =a4XSCz (t) +n4 (t) 

.1, {atScz(t)xS 



7^:^#n■t•oCf^■^'^;^S^i^i^Xcn (t) tt. iJ^iC 
[0 0 1 6 J 

Xcn (t) =anXSCz (t) +nn (t) 

zzx\ &n'bmmiz')Tji^i'-( Axmittmm.x& 

5o ±fB^^ais a2> as^ a4s anJis PHS 

■t^Tyy'i-#\. #2. #3. #4. #n©^n 

n3. n4, nn^i*7>5^:^SVS^flHl!^■e^ 

[0 0 17] ■€tl■?tL©:p>5^:^T'S^i^^^fcXc^ 

Xc2s Xc3s Xc4{±s TiJ^T'T^-f T'rV-f 1 4t:tt 

i^^tls PHS4S*Z*^^CDC5=-i'^;i/fi^T-$>?>S c 

z (t) t^^it>hn\^ts-^n^o ^tz. T>7-tx^m 

^tlfcXci. Xc2s XC3. Xc4i±. ^^5^— ^J6^ 

tim^t. SfSM^Xci. Xc2s Xc3s Xc4i:®ffl 
M<aCi. C2. C3. C4^fettSt^S^i:tcJ;!3. ifciCtc 

[0 0 18] 

mi] 



Cz(t>+ni(t)X Scz(t)) 



T X I Xgi I X I Scz(t) I 



C2= 
C4= 



E ( a2Scz(t)xScz(t)tn2(t)xScz(t)} 
Tx I Xc2l X I Scz<t)l 

.1, (a3Scz(t)xScz(t)+n3<t)xScz(t)) 
T X I Xc3 I X I Scz(t) I 

( a4SczCt)xScz(t)tn4(t)x Scz(t)} 
T X I Xc4 I X 1 S(2(t) I 



82 



= 83 



= 34 



( anScz(t)xScz(t)tnn(t)xScz(t)} 
" T X I Xcn I X I Sczft) I 



= a, 



[0 0 19] zmzX'!), f^'7/—^m.^^l 5*^6, 
a3> a4*s*«)e>n> tB;^;^^^,, >'^7;'t-^J'Jt^l§l 




^ C 5^ ^ Srffl V ^ T P H S SS* Z t: jifi-r ^ o 
^L<Dm. SDMASift^ltt^ P H S4g*AiSMffl UT 

[0 0 2 0] PHSig*Z<i. SDMASfltS 

-5o ^©B^s PHS^*ZASfiL«-r.5»m{Ci±PHSSg 
*A:)5F|pI{ClPltt<£.nfc*i|pI14m«ECD^S«iit««tAS#ffi 

tt<^i:*.ao oSt)3CDB$, PHSJg5KAJiPDMA» 

[0 0 2 1] PDMAaSb«l-r-{i. T^^^:^M9-^t: 

OT5=-V^;Wt^^StA (t) i^-r-Si:. 
5^-^#iT-OT^-t'^;uS«fS^xti (t) {is iR^: 

[0 0 2 2] 

Xti (t) =bixStA (t) +ni (t) 

;i/S(ift^xt2 (t) it. »i^(Dmizm.^n?>o 

Xt2 (t) =b2XStA (t) +n2 (t) 

So 

[0 0 2 3] iJCC. ^3©T>7^-:»-#3T'OT^^;^;i/ 

gfi«^xt3 (t) tt. ifcS;©«{c^^n?>o 

Xt3 (t) =b3XStA (t) +n3 (t) 

■So iJjfcls ^4©T>7^-^#4-r'©T^^^;i/SfBf8^ 

xt4 (t) {±, ifesco«t«#ns. 

[0 0 24] 

Xt4 (t) =b4XStA (t) +n4 (t) 

5o |Bl«ic, n*©7'>7':>-*s$.ofc®^, »n©T> 
7^:^#nT•©T5=■1'^;^S«^S^Xtn (t) {is 

©litcs^nso 

Xtn (t) =bnXStz (t) +nn (t) 

•So 

[0 0 2 5] ±f3{J^iSbis b2s bs^ b4. b 
n{is PHS4S*AA^e)©«?SfS-^{c:^U Tly^T> 
y'±2i:ms&-r?>7y7'i-#l, #2. #3. #4. 

#n©^n^ti©ffi^ffiB*^^'S?)fei*s -en^ti 
©7 >5^:^T•©s^t^s^^zi^|fS^i^t■t^s^ffl{cMtf ^ 
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DSCilSabTOSo ^PHS4g*(i^ll;L'TV^■5^: 

Knis n2s ns, n4s nntt^7'>5=-7-Sl?§M 

[0 0 2 6] m^n©7'>7^i-T'S:®^nfcXti> 
Xt2s XtSs Xt4{i, M^^17lC«|&$n 

So ft^^fig^i 7{i. 1 6^;-B$^s#rt^t^Tv^ 

*:#:P>7":^{C*'{tSPHS!)S*Z©7'^"fl^;§■-^^ h 
;i/ai. a2s ass a4i;s ^ ^ 1 6 {c^tortSBT-f^fiK 

^ mailt ^ nt v> 5 p h s z ©^fl<):^ t ^ 

«^Stz (t) tCiDs ^T>7^:h{^S$:tj-S!l^X6<J 
^PHSJS*ZA^?,©T5^-\'^;Hfl64^figU 7>7^ 
2-e§«^nfcP H S«*A©T^^^;i/SfS«^X 

ti. xt2, xt3, xt4i:-&fifeu *^-r-«$ns# 

7- ^'T'i-T-© P H S SS* A i: P H S iS* Z i: ©^BKft-^ 

xti' . xt2' s xta' . xt4' ti^xT^yT-^ 

ZfTV^ 1 4{3««&$nSo j^, ^^U 1 6{C(is jSlffi 
^ tlT < S i: ^Jiij ^ n S P H S Z © T ^ ^ ;^^;U«^ 
Stz (t) S^i«)rtgi3T-#fiKblBttUTV^5*)©i:r 

So 

[0 0 2 7] S Ts ^ 1 (DT.y'Ti-# 1 X'CD-^mm^X 

ti' (t) ii. }!f^^(Dm^:^m.^n?>o 

xti' (t) =bixStA (t) +aixstz (t) 
+ ni (t) 

ifeCc, m2(DT>^i-#2X(D'^mm^Xt2' (t) 

(is ?)?sc©«(c*^nSo 

[0 0 2 8] Xt2' (t) =b2XStA (t) +a2X 
Stz (t) +n2 (t) 

ife{3s »3©T>7^:^#3T-©^figM-^Xt3' (t) 

iis »J^©1t{ca^tiSo 

Xt3' (t) =b3XStA (t) +a3XStz (t) 
+ 113 (t) 

*{3s ^4©7'>7^:^#4T-©-&figM-^Xt4* (t) 

{is ?>:S®«t«^nSo 

[0 0 2 9] Xt4' (t) =b4X S tA (t) +a4X 
Stz (t) +n4 (t) 

#nf©^J5gft^Xtn' (t) {is »!5Si©«ta$n 

-So 

Xtn' (t) =bnXStA (t) +anXStz (t) 
+ nn (t) 

:itll3it)s T'^S^T'T^'f ^T-U-T 1 4{CA*^nS^J5g 
<g^Xti' (t)sXt2' (t) s Xt3' (t) s 
Xt4' (t) {is PHS4S*Zipe)©A«fg^bixS 
tA(l)s b2XStA(l)s b3XStA(l)s b4 
xStA (1) i:PHSJS*AA^e>©A*rfi^aiXSt 
z (1) s a2XStz (1) s asxstz (D s a4X 

s t z ( 1) kM^m^oy^^m^tfA^. 

[0 0 3 0] ^©-&figfi^{is PHSS«feS*s}g^bfe 
1^^^)\/VLM\^X. il®4'©PHSJg5|CZ{cADx.Ts 
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z cD«?K*s AW b tzm^<Dmmifim^ e. nr o s » 

T'^T't"-^' ^^riz-f T>-7":^$:l5?iJx.«iRLS (Recursiv 
e Least Square) T;i/=i* U XAT-S){'^^-a-fca-&v RfrS 

[0 0 3 1] it3T^ T^-y^^rfTV^ 1 4{i. PH 
SiS*A h P H SJS*Z i:®^J5gfi-^SfflV^TjgfpIft^ 
Wr-5fc*> 03{C^-r«C-^ PHS4S5KA7^[Bl (± 

^^rfii) t:*f-rsjiipH4i£OT^u PHSJg^Atc^rs 

T) •fe>-&ii)t, PHSiS*z:^[pI{;:j^^b«^K*s^^T■v^ 

[0 0 3 2] C:n{3<t?)s UiSSiJ^:&ffoPHS4g*Z 

{4B-r -5 i: 5 {3 {± s D M Aa%» 1 e. jsi® ^ n 5 

bfi^®3^fSt;l^©50aASpItei:;&5. ^ bT S D 
MAam»itt> T5=-^^;U;43V^-rPHS4S5KZ*^e. 

ttit). PHSSS*Z;&[pItJg[pH4Ji";T4a^BJ5fe 
■r?)C:i:tfT-§. PHS4S*Zi:SDMAaS6^1{iT 

(ia4#M) o 

[0 0 3 3] 

*;^|qlCT>7^:^Ji|qH4®p?;i/;^^[pHt 5 ^ J; AST- ^ 5 

So Sfe^ ro'S^bT^^S^S*©®©£SH*R^r^^'< 

i: 7- > 5^ * feSM i: ®Mi^ A^^^ i: ^ 5 o 
[0034] l-OCPHSaMi^-C-^ttgJOPHS 

[0®©tS*^d:iSB^] 

[01] SDMAa*b«>i)spHS4S*A;i5fqI (±:;^fDi) 
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